Differentiation potential of germ line stem cells derived from the postnatal mouse ovary.
General belief in reproductive biology is that in most mammals female germ line stem cells are differentiated to primary oocytes during fetal development and oogenesis starts from a pool of primordial follicles after birth. This idea has been challenged previously by using follicle kinetics studies and demonstration of mitotically active germ cells in the postnatal mouse ovary (Johnson et al., 2004; Kerr et al., 2006; Zhang et al., 2008). However, the existence of a population of self-renewing ovarian germ line stem cells in postnatal mammals is still controversial (Eggan et al., 2006; Telfer et al., 2005; Gosden, 2004). Recently, production of offspring from a germ line stem cell line derived from the neonatal mouse ovary was reported (Zou et al., 2009). This report strongly supports the existence of germ line stem cells and their ability to expand in vitro. Recently, using a transgenic mouse model in which GFP is expressed under a germ cell-specific Oct-4 promoter, we isolated and generated multipotent cell lines from male germ line stem cells (Izadyar et al., 2008). Using the same strategy we isolated and derived cell lines from postnatal mouse ovary. Interestingly, ovarian germ line stem cells expanded in the same culture conditions as the male suggesting that they have similar requirements for their self-renewal. After 1 year of culture and many passages, ovarian germ line stem cells maintained their characteristics and telomerase activity, expressed germ cell and stem cell markers and revealed normal karyotype. As standard protocol for differentiation induction, these cells were aggregated and their ability to form embryoid bodies (EBs) was investigated. EBs generated in the presence of growth factors showed classical morphology and expressed specific markers for three germ layers. However, in the absence of growth promoting factors EBs were smaller and large cells with the morphological and molecular characteristics of oocytes were formed. This study shows the existence of a population of germ line stem cell in postnatal mouse ovary with multipotent characteristics.